Laos is an agricultural based country. As agriculture is the main source of food for any country, it is important to have a proper irrigation system. This paper shows a design of automatic irrigation system based on android application using Raspberry Pi microcontroller, soil moisture and temperature sensor to help a famer to control and monitor a farm. This work facilitates the farm irrigation by switching the pump motor ON/OFF through android cell phone. This automatic irrigation system has a low cost and can be affordable by many Lao farmers. The study shows that the system is useful to provide optimal amount of water for increase the productivity of crop.
Introduction
We live in a world where everything can be controlled and operated automatically, but there are still a few important sectors in Laos where automation has not been adopted or not been put to a full-fledged use, perhaps because of several reasons such as cost. In Laos, agriculture is among those sectors. Agriculture has been one of the primary occupations of man since early civilizations and even today manual interventions in farming are inevitable. In the modern drip irrigation systems, the most significant advantage is that water is supplied near the root zone of the plants drip by drip due to which a large quantity of water is saved. At the present era, the farmers have been using irrigation technique in India through the manual control in which the farmers irrigate the land from time to time. This process sometimes consumes more water. There are different types of method for irrigating farm field for different types crop field. Basically Indian farmer use these three methods channel system, sprinkler system, drip system. Channel system is a traditional method of irrigation. But a smart irrigation system is a new technology to irrigating farm field automatically. Drip irrigation is one of the methods of irrigation that saves water and fertilizer. In drip irrigation method, water drips slowly to the roots of the plants either onto the soil surface or directly onto the root zone through a network of valves, pipes, tubing and emitters. The process is completed in narrow tubes so that water is given directly to the root of the plant. Drip irrigation is also termed as localized irrigation or micro irrigation [3] . This paper presents a smart irrigation system for agriculture farm with the use of devices like raspberry pi. Python programming language is used for automation purpose [4] . This paper focuses on developing android based automatic irrigation system capable of controlling many electrical appliances in an irrigation or field using android application. We use Wi-Fi to communicate with Mobile.
Soil moisture and temperature are inserted to the farm to monitor and change the current status of field on mobile phone.
Literature Review
An Android based Automatic Irrigation System using a WSN and GPRS Module is presented by Mahesh Reddy and Raghava Rao [5] . The user communicates with the Arduino microcontroller through SMS. Android automatic system is developed, it displays the values of the sensors continuously in an android application and on a web page and user can control the motor pump ON/OFF from any place, while user receives an SMS alert through GSM/GPRS module.
Gavali et al. [6] developed a Smart Irrigation System for Agriculture Base on Wireless Sensors. Their system has a soil moisture and temperature sensor. Each wireless sensor node was comprised of a soil moisture probe, a temperature sensor probe, a microcontroller for acquisition of data, and a radio transceiver.
The receiver unit comprises a master microcontroller, radio transceiver, GSM and a pump. The communication link between the transmitter and receiver Hambarde [8] developed an Android based Automated Irrigation System using Rasspberry Pi that controls the activities of drip irrigation system efficiently.
Moreover, Ata et al. [9] worked on Web Based Automatic Irrigation System Using Wireless Sensor Network and Embedded Linux Board. The aim of their study was to control devices and monitor the system remotely through a web page.
Parameswaran [10] proposed Aurdino based smart irrigation system using Internet of Things. The researcher has not used Raspberry pi instead the work is done using Aurdino controller without use of soil moisture sensors. 
Proposed Block Diagram

Soil Moisture Sensor
The soil moisture sensor is used to measure the volumetric water content of soil.
It is used to monitor soil moisture content to control irrigation in greenhouse. A moisture sensor is used to sense the level of moisture content present in irrigation field. It has a level detection module in which we can set a reference value [11] .
Temperature Sensor (LM35)
The LM35 series are precision integrated-circuit temperature devices with an output voltage linearly-proportional to the Centigrade temperature. The LM35 device has an advantage over linear temperature sensors calibrated in Kelvin, as the user is not required to subtract a large constant voltage from the output to obtain convenient Centigrade scaling [3] .
Raspberry Pi
The Raspberry Pi is a low cost, credit-card sized computer. Its capable of doing everything you'd expect a desktop computer to do, from browsing the internet and playing high-definition video, making spreadsheets, and playing games.
There are different models of Raspberry Pi from Raspberry Pi 0 to Raspberry Pi 3. In this project we are using Raspberry Pi Model 1 B+ [3] .
Relay
The relay module is an electrically operated switch that allows you to turn on or off a circuit using voltage and/or current much higher than a microcontroller could handle [3] .
Wi-Fi
The 
Advantages
The design is low cost in terms of hardware component this system avoids over use of water in irrigation, under irrigation and reduces the wastage of water and it can be implemented in large agricultural areas. The system helps in labor problem when there are no labors to work and eliminates man power. This system can be operated automatically as well as manually.
Conclusion
This paper designs an automated irrigation system to water the crop uniform by analyzing the soil parameters, and it will optimize the usage of water by reducing wastage. By providing Android application the user can monitor and control the water requirement in the farm, the system will minimize the human intervention and also provide Lao farmers a low cost automatic system for irrigation and increase the crop productivity.
